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Abstract. Magnetic susceptibility measurements for solid solutions of TbFe,.XAlA103, in the whole range of Al concentration, have been carried out. The obtained results indicate an essential role of the A1 substitute in the magnetic behaviour of examined compounds. The generation of compensation effect, which modifies the susceptibility of the system, seems to be of particular interest. The compensation temperatures have been determined from some singularities visible on susceptibility curves -.
for compounds with A1 concentration 006<x50.70.
INTRODUCTION
In solid solutions of orthoferrites -REFe,-JIXO, (where RE stands for a rare earth atom), the nonmagnetic substitute (Al)
causes an essential modification in the magnetic properties the system. The A1 and similar substitutes (Ga, In, Sc), acceptable in the 4 0 ) position of the orthoferrite structure (Pbnm), can be regarded as magnetic vacancies in the iron sublattice. Theoretical analysis showed that such vacancies suongly influence the magnetic-anisotropy energy of the REFe,-JlX03, and thus may change the sign of the RE-Fe interaction (from F to AF coupling) [l] . In orthoferrites, the antiferromagnetic RE-Fe coupling manifests itself by a magnetic compensation point. Derkachenko et al. [2] were the first to observe such effect in some T b F e , -M , compounds. In TbFeO,, the Tb-Fe interaction is ferromagnetic in character and no compensation temperature is observed. However, even a very small amount of A1 substitute causes a rapid change in this interaction. The Tb-Fe coupling changes its sign, becoming antiferromagnetic, and a compensation point appears. However, those measurements have been done for the smallest amount of Al only. In the present work, we extend the investigation of TbFe,-&03 solid solutions to the whole range of A1 concentration.
EXPERIMENTAL RESULTS
Eleven polycrystalline samples of nominal concentration x=O, 0.03,0.06, 0.10, 0.20,0.40, 0.50, 0.60,0.70, 0.80, 1 were prepared by the usual sintering method [3] and their structure was examine by X-ray method. The agreement factor R did not exceed 2.5 %for all samples, which confirms a monophase and well-defined structure (Pbnm) for all X. Magnetic susceptibility of the samples was measured using Faraday's method on a Cahn RG automatic electrobalance in magnetic field H S 0.045 T and temperature range -3-273 K. The measurement procedure was analogical to that of Ref. [3] . In obtained results, three ranges of Al concentration (X) can be distinguished: To venfy a nature of mentioned above singularity additional neutron diffraction investigations were undertaken for three compounds of x=0.5, 0.6 and 0.7. Powder neutron diffraction patterns were collected for several temperatures within the range of 1.8-45 K (both below and above -35 K) -neither crystal nor magnetic structure changes are observed.
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DISCUSSION
The comparison of the x(T) curves of TbFeO, and TbFe,,,Al,,,O, shows a significant reduction of the magnetic susceptibility value for the smallest amounts of Al. This fact points to a rapid weakness of the ferromagnetic Tb-Fe coupling. Further dilution of the Fe sublattice may cause a change of this coupling sign and lead to compensation point appearance.
A compensation point has already been registered for terbium-otthofemte with ~0 . 0 5 5 , using a single crystal sample [2] . In our investigations no singularities have been observed directly for x(T) curves in the range of ~50.20. However, if one takes the difference between [x(T)], and [x(T)],,, an anomaly can be noticed for ~20.06, which is interpreted by us as a symptom of the compensation phenomenon. The above mentioned circumstances permit us to claim that the sign change of the Tb-Fe interaction takes place in the range 0.039<0.055. For higher Al concentrations, (0.40*<0.70), the compensation manifests itself (in our opinion) directly as a sharp kink on x(T) (for both ZFC and FC runs) (Fig.1) . We consider that singularity to be the compensation point, since any (crystal or magnetic) structure transition has been excluded by neutron diffraction analysis. The dependence of the obtained compensation temperatures on Al content is shown in Fig.2 .
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